Objectives: The aim of the present study was to assess the prevalence of Herpes Simplex virus, Epstein Barr virus and Human Papilloma virus -16 in oral lichen planus cases and to evaluate whether any clinical variant, histopathological or demographic feature correlates with these viruses. Study Design: The study was conducted on 65 cases. Viruses were detected immunohistochemically. We evaluated the histopathological and demographic features and statistically analysed correlation of these features with Herpes Simplex virus, Epstein Barr virus and Human Papilloma virus-16 positivity. Results: Herpes Simplex virus was positive in six (9%) cases and this was not statistically significant. The number of Epstein Barr virus positive cases was 23 (35%) and it was statistically significant. Human Papilloma virus positivity in 14 cases (21%) was statistically significant. Except basal cell degeneration in Herpes Simplex virus positive cases, we did not observe any significant correlation between virus positivity and demographic or histopathological features. However an increased risk of Epstein Barr virus and Human Papilloma virus infection was noted in oral lichen planus cases. Conclusions: Taking into account the oncogenic potential of both viruses, oral lichen planus cases should be detected for the presence of these viruses.
Introduction
Lichen planus (LP) is a chronic mucocutaneous disease that affects the skin and the oral mucosa with unknown aetiology. Oral lichen planus (OLP) may present reticular, bullous or erosive form and OLP occurs more frequently than the cutaneous form and tends to be more persistent and more resistant to treatment (1) . Children are rarely affected. OLP occurs most often in middleaged adults and it is more common among women (2) . OLP may arise anywhere in the oral cavity. The buccal mucosa, tongue and gingiva are commonly affected sites, whereas palatal localization is uncommon. The lesions are usually symmetrical, bilateral or may be multiple. It has a variety of clinical presentations, including reticular, papular, plaque-like, atrophic, and ulcerative forms (2) .
Although the etiopathogenesis of lichen planus is unknown, it is generally considered to be an immunologically mediated process that histologically resembles a hypersensitivity reaction. It is characterized by an intense band like T-cell infiltrate in epithelium-connective tissue interface. The factors that initiate LP are unknown, but the mechanism appears to involve several steps as: an initiating factor or event (exogenous/ endogenous antigenic stimulation), focal release of regulatory cytokines, up-regulations of vascular adhesion molecules, recruitment and retention of T-lymphocytes and basal keratinocyte cytotoxicity mediated by T-lymphocytes (3). Lichen planus is probably of multifactorial origin, possibly induced by drugs or dental materials, psychological factors, infective agents, often idiopathic. The etiopathogenesis appears to be complex, with interactions between genetic, environmental, and lifestyle factors, and interesting new associations, such as with liver disease, have emerged (4). Viral infections have recently been linked with OLP. Herpes Simplex virus-1 (HSV-1), Cytomegalovirus (CMV), Human Herpes virus-6 (HHV-6) (5, 6), Epstein-Barr virus (EBV) (5, 7, 8) , Human Papilloma virus (HPV) (7) and Hepatitis C virus (HCV) (5, 6) are virus types that have been studied in the etiopathogenesis of OLP. The aim of the present study was to assess the prevalence of HSV, EBV and HPV in histologically diagnosed OLP cases and to evaluate whether any specific clinical variants or histopathological features show a higher frequency of these viruses.
Materials and Methods

Tissue specimens
The study was conducted on formalin fixed paraffin embedded tissue specimens of 65 OLP cases. The cases were classified according to age, gender, localization and the histopathological type. Fifteen normal oral mucosal tissue specimens were used as control group. Immunohistochemical staining Five-micrometer thick sections of formalin fixed and paraffin embedded biopsy samples were processed by the avidin-biotin-peroxidase complex (ABC) method. Deparaffinization and rehydratation of the sections were followed by the blocking of endogenous peroxidise activity with incubating the sections in 3 % H 2 O 2 for 10 minutes. After rinsing with phosphate buffered saline (PBS, pH:7.0), the sections were treated in microwave by antigen retrieval solution (citrate buffer, pH:6.0) for 15 minutes and then the slides were left to cool at room temperature for 30 minutes. Non specific binding was reduced with protein blocking serum (ultra V block, Lab Vision) for 20 minutes. Sections were incubated with Herpes Simplex virus type 2 primary antibody (HSV II-Ab-1 rabbit polyclonal antibody, Lab Vision) , Epstein Barr virus primary antibody (EBV/LMP-Ab-1 mouse monoclonal antibody, Lab Vision), and Human Papilloma virus type 16 primary antibody (HPV-16 Ab-2, mouse monoclonal antibody, Lab Vision) at room temperature for 120 minutes. After rinsing with PBS, the slides were incubated with biotinylated secondary antibody (biotinylated goat anti-polyvalent, Lab Vision) for 30 minutes. The sections were washed with PBS and then the slides were incubated with label (streptavidin peroxidise, Lab Vision) for 30 minutes. The amino ethyl carbazole (AEC, Lab Vision) was used as a chromogen for visualization of the antibody binding. Finally, the sections were counter stained with Mayer's haematoxylin, cleared and mounted. HSV infected oral mucosal tissue; EBV positive lymphoma tissue and oral mucosal tissue infected with HPV-16,18 were used as positive control tissues for HSV, EBV and HPV-16,18 immunohistochemical staining. The red-brown nuclear staining was accepted as positive staining for each antibody. We evaluated the histopathological (type of keratinisation, degeneration of basal keratinocytes, inflammation intensity, and thickness of epithelium) and clinical features (age, gender, localization, clinical type) of OLP and statistically analysed correlation of these features with EBV, HSV, and HPV presence. Statistical analyses were made with Pearson Chi-square, Pearson Correlation, Spearmen Correlation and Fisher's Exact Test.
Results
A total of 65 cases of OLP were utilized in the study. Clinical and immunohistochemical analysis of EBV, HSV and HPV positive cases was given in table 1. Most of the lesions were described as reticular form by the clinicians and major complains about the lesions were burning. The number of OLP cases that were positive for EBV was 23 (35%) and it was found statistically significant with Pearson Chi-square test (P = 0.006), compared to control subjects (Fig. 1) . The mean age in positive cases was 45.8 and there were no statistically significant age or gender differences between the EBV positive and EBV negative cases. Of the 23 EBV positive cases 16 were reticular type, 4 were in plaque and 3 were in erosive form clinically. We did not observe any significant difference between EBV presence and different clinical types of OLP. Also no statistical conclusions could be drawn about localization of OLP and EBV positivity. We also analysed the statistical significance between EBV positivity and histopathological features of OLP such as type of keratinisation, degeneration of basal keratinocytes, inflammation intensity and thickness of epithelium. HSV was positive in 6 (9%) cases (Fig. 2) and it was not statistically significant (P= 0.588). The mean age was 48 for HSV positive patients. There was not any correlation between HSV positivity and localization, clinical type or age of patients. We determined a significant correlation between degeneration score 2 and HSV positivity (P = 0.023). HPV 16 was immunohistochemically positive in 14 cases (21%) (Fig. 3) . It was statistically significant (P=0.048), compared to control subjects. There was a female predilection (9:5) but not statistically significant and the mean age was 47.8 in HPV positive OLP group. Clinically 2 cases were erosive, 5 were plaque and 7 were reticular type of OLP. No statistical conclusions could be drawn about localization, age, gender, clinical form and HPV positivity. We could neither determine any significant correlation between HPV positivity and histopathological features of OLP. Table 1 . Demograpfic, and clinical features of virus positive cases.
Fig. 1. EBV positivity in keratinocytes.
Four cases were positive for both EBV and HSV, 1 case was positive for both HPV and HSV, 3 cases were positive for both HPV and EBV. The control group was totally negative for all 3 viruses. (7), they all have concluded that HSV has no causative role in the etiopathogenesis of OLP. In the present study 6 of 65 OLP cases (9%) were positive for HSV-1 and this was not statistically significant. The antibody used in the present study for HSV reacts with antigens common for HSV type 1 and type 2. HSV-2 has a predilection for genital mucosa however it may also cause oral lesions secondary to oral-genital contact. The antibody reacts with all the major glycoprotein present in the viral envelope and at least one core protein.
Discussion
In the present study we couldn't find any correlation between HSV positivity and clinical features of OLP. On the contrary to our prospect, except 1 case, HSV positive lesions were clinically in reticular or plaque form. The only positive correlation between the histological features and HSV positivity was in basal cell degeneration (score 2). As HSV gives rise to ulcerative lesions, prominent basal cell degeneration might be due to its ulcerative capacity. This low percentage of HSV presence in lesional OLP does not imply a causative relation between the two. Possibly this data suggested that HSV presence in OLP might be secondary to a locally altered immune response. EBV is a member of Human Herpes virus family that is widespread in the normal population, with over 90% of adults being seropositive. It is able to be persistent lifelong in the human body. Currently studies on EBV in OLP cases are very limited. Sand et al. (9) reported 26.1 % significant EBV positivity compared to control subjects (p=0.024) and pointed out EBV infection in OLPs. Also Cruz (10) who observed specific EBV DNA in some OLP specimens suggested that EBV may be involved in the pathogenesis of OLP.
In the present study the number of OLP cases that were positive for EBV was 23 (35%) and this was statistically significant (P=0,006). This high EBV positivity in the lesional OLP suggested that EBV may play a role in the ethiopathogenesis of OLP. However whether the EBV infection is involved in the etiopathogenesis of OLP or it is secondary to local immunosuppression is difficult (14, 16) reported relatively high HPV frequencies in atrophicerosive forms of OLP. In our study no significant difference was observed in different variants of OLP. Demographic data was also consistent with that of Sand et al. (12) . The demographic data of the HPV positive patients were not statistically different from the negative patients. We could neither determine any significant correlation between HPV positivity and histopathological features of OLP. Although high HPV 16 positivity (21%) in the lesional OLP was found statistically significant, its causative role is controversial. Yet we cannot ignore an increased risk of HPV 16 infection in patients with OLP. Taking in the account the oncogenic potential of both EBV and HPV 16, OLP cases should be detected for the presence of these viruses, along with an adequate long term follow up of the lesions that are found positive. The examination of OLP specimens for oncogenic viruses is certainly meritorious but currently is expensive
and not yet readily available in many centres. We also believe it will be the way of the future but at this point is beyond the scope of the oral medicine and oral pathology specialists or dermatologists more so than general dentists.
